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LETTER OF TRANSMITTAL 



U. S. Department of Agbicultube, 

Bureau of Fobestrt, 
Washingtfm, I). C, January ^3, 1905. 
Sib: I have the honor to transmit herewith a report entitled "The 
R«d Gum," by Alfred K. Chittenden, M. F., Assistant Forest Inspector 
in the Bureau of Forestry, accompanied by a discussion of "The 
Mechanical Properties of Red Gum Wood," by W. Kendrick Hatt, 
Ph. D., Civil Engineer in the Bureau of Forestry, and to recommend 
its publication as Bulletin No. 58 of the Bureau of Forestry. 

The map, six plates, and seven text figures accompanj'ing the text 
are necessary for its proper illustration. 
Very respectfully, 

GiFFORD PiNCHOT, Forester, 
Hon. James Wilson, 

Secretary of At/rlcvlture. 
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THE RED GUM." 



INTBODUCTION. 

Only ia the last few years has enough southern red gum been mar- 
keted to warrant the National Hardwood Manufactui'ers' Association 
in giving it a class and a special grading. Previous to this time the 
manufacture of gum was in an experimental stage, owing chiefly to 
its tendency to warp and twist, and also to the fact that the supply of 
other hai-dwoods was so large that there was no incentive to work so 
low-priced and supposedly unsatisfactory a wood as gum. Neverthe- 
less, a few of the manufacturers, looking into the future, saw that the 
supply of the various finishing woods in use was limited, and that new 
woods would have to be sought. Red gum has been found to answer 
remarkably well, and with the inci-ease in price of cottonwood and 
yellow poplar it has been gradually brought upon the market. Certain 
objectionable qualities have been found possible of elimination by 
judicious handling and care, and gum consequently now ranks as a 
commercial wood with a recognized standing. 

Red gum giows in mixture with ash, cottonwood, and oak through- 
out the hardwood bottomlands of the South. These rich, alluvial 
bottoms are among the best natui'al farming lands of the region. In 
the past the gum, having no marketable value, has been left standing 
after logging, \>r, where the land has been cleared foi' farming, has 
been girdled and allowed to rot, and then felled and burned as trash. 
Not only were the trees a total loss to the farmer, but from their size 
and the labor required to handle them, they were so serious an obstruc- 
tion as often to preclude the clearing of valuable land. Now, however, 
that there is a market for the timber it will be protitable to cut the 
gum with the other hardwoods, and land can be cleared more cheaply. 
This increase in the value of gum timber will al.so bring more sawmills 
into the South, and in many ways is going to be of great benefit to the 
SoutheiTi landowner. In logging operations, now that practically all 
of the hardwoods are merchantable, a cleaner lumbering job can be 
made, and the value of the land for forest management will be greatly 
increased. Where only a few trees in the forest are of merchantable 

" Also called sweet gum and xtar-leafed gum. 
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9 THE RED GUM. 

value, forest inanagetnent is out of the question; where nearly all are 
of value it will often pay to hold the land for a second crop. 

The measurements on which the tables in this study are based werd 
made by field parties of the Bureau of Forestry in two localities — in 
New Madrid County, Mo., on the lands of the Himmelberger-Harrison 
Lumber Company, and in South Carolina, on lands on the Congaree 
River, owned by the Santee River Cypress Lumber Company. The 
courtesy of these two companies made possible the obtaining of the 
data. In addition to this work a study was made of the habit and 
reproduction of the gum throughout the South, together with a 
stud}' of milling methods, handling, and market conditions. The 
market conditions were studied hj' Mr. H. D. Hartley. 

The tables in this report apply quite genemlly to the range of the 
species, those for Missouri holding good, with little variation, foi' the 
Mississippi River States, and those for South Carolina applying in 
general to the Atlantic coast region. It will be seen that the tree 
differs greatly in rate of growth, percentage of sapwood, and volume 
in these two localities. Intermediate variations between these two 
types of coui-se occur. It should be remembered, however, that these 
tables for gum apply only on haixiwood bottomlands. 

THE BED, TT7PXL0, AND BI0I.CK OUH8. 

There are thi-ee important species of gum in the South. The prin- 
cipal one is the red gum, usually called by lumbermen simply "gum." 
The tupelo gum, which is known as tupelo and as bay poplar, is also 
of commercial value. The third species, black gum, is not cut as mill 
timber, owing to its less abundant supply and poorer quality, but finds 
employment for repair work on wagons, for cattle yokes, and for 
other uses which require a strong, non-splitting wood. 

All three of these gums arc Soutliern woods, and gi'ow for the most 
part in the distri<t liounded on the north by the Potomac and Ohio 
rivers. They extend as far we.it as Kansas, south through Missouri. 
Louisiana, and the eastern part of Texas to the (lulf , and east to th^ 
Atlantic Coast. Throughout this region rod gum is the most common 
of the three. 

Red gum {Liijuldamhar styraciflua) is distributed from Fairheld 
County, Conn,, to southeastern Missouri, through Arkansas and the 
Indian Territory to the valley of the Trinity River in Texas, and east- 
ward to the Atlantic Coast. Its commercial range is restricted, bow- 
ever, to the moist lands of the lower Ohio and Mississippi basins and 
of the southeastern coast. It is one of the commonest trees throughout 
the hardwood bottom type of forest, and reaches a large size. It is 
found also to a considerable extent on the uplands and low ridges, but 
is there scattered and of smaller size. 
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OCCURRENCE OF RED GUM. 9 

Tupelo gum (Xi/saa aquatica) occurs throughout the coastal region 
of the Atlantic States from southern Virginia to northern Florida, 
through thfc Gulf States to the valley of the Nueces Biver in Texas, 
through Arkansas and southern Missouri to western Kentucky and 
Tennessee, and to the valley of the lower Wabash River. Few large 
IxKiies of merchantable tupelo are found, however, except in the 
vicinity of Mobile, Ala., where the tree attains its best growth. The 
country in this locality is very swampy, and, within a radius of 100 
miles, tupelo gum is one of the principal timber trees. It grows only 
in the swamps and wetter situations, often in mixture with cypress, 
and, in the rainy season, it stands in from 6 to 20 feet of water. 

Black gum {Nyssa sylvatica) is distributed from Maine to southern 
Ontario, through central Michigan to southea-stern Missouri, south- 
ward to the valley of the Brazos River in Texas, and eastward to the 
Kissimmee River and Tampa Bay in Florida, It is found in the swamps 
and hardwood bottoms, but is more abundant and of better size on the 
slightly higher ridges and hummocks in these swamps, and on the 
mountain slopes in the southern Allegheny region. Though its range 
is greater than that of either the red or tupelo gum, black gum nowhere 
forms an important part of the forest, 

occmuiEircE of bed OTni. 

Red gum is perhaps the commonest timber tree in the hardwood 
bottoms and drier swamps of the South. It is found also to a consid- 
erable extent on the low ridges and slopesof the southern Appalachians, 
but there it does not reach merchantable value and is of little importance. 

The hardwood bottoms are for the greater part ovei-flow land. The 
soil is alluvial and geneially of great fertility, and tree growth is for 
the most part extremely rapid. When such alluvial lands are cleared 
they form some of the richest farming land in the country. These 
hardwood bottoms stretch along nearly all of the Southern rivers on 
the coastal plain and in the Mississippi Valley States. They are sub- 
ject to heavy floods in the winter and spring, for the rivers, rising 
among the mountains, run swiftly until they reach the general plain 
level, so that any increase in the volume of water is bound to overflow 
the banks and spread out over the entire width of the bordering swamp, 
often to a considerable depth. These bottomlands vary consideiubly 
in width, but are usually from 6 to 12 miles wide, and are bounded by 
the sharp banks of the upland plain, the river meandering through the 
swamp from one bank to the other, 

Oonsiderable difference is found between the growth in the upper 
Mississippi bottoms and that along the rivers on the Atlantic coast and 
on the Gulf, In the latter regions the bottoms ai'e lower, and conse- 
quently more subject to floods, and to continued ovei-flows. The alluvial 
22718— No, 68-06 2 
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10 THE RED GUM. 

deposit also is greater, and the trees grow considerably faster. Trees 
of the same diameter show a larger percentage of sapwood there than 
in the upper portions of the Mississippi Valley. The Mississippi 
Valley hardwood trees are for the moat part considembly older, and 
reach larger dimensions than the timber along the coast. 

The composition of the forest, however, is quite similar throughout, 
although, owing to the large number of species, no tables of the yield 
of merchantable timber can be made that will be of general applica- 
tion. In any hardwood forest the percentage of eachspecies in mixture 
varies so greatly, even in the same locality, that figures for the stand 
per acre must be made for each separate tract under consideration. 
General estimates of yield per acre will only be an approximation of 
what may be expected under usual conditions. 



Hardwood bottomland in Missouri is practically flat. The eleva- 
tion above the ordinary level of the Mississippi River varies from 10 
to 20 feet. The whole region was formerly subject to inundation 
from the river and its tribularies, but ditches and levees now protect 
a considerable part from these overflows. 

The soil is made up of alluvial deposits of sand and clay. It is of 
great depth and with no outcrop of underlying rock; but at an aver- 
age depth of 15 feet below the surface a hard-pan ia usually found. 
The top soil, formed by admixture with organic matter, is a deep 
loamy sand or clay loam, according as sand or clay subsoil prevails. 
The undrained forest soil is wet in winter and mohit in summer, but 
where the land has been cleared and drained the soil remains wet only 
a very short time, and in the hot months it becomes i-ather dry. 
Decomposition is extremely rapid in these bottoms, and there is very 
little humus. In the forest there is usually a layer of from 3 to 6 
inches of organic soil. 

The soil is extremely fertile, and the land is always valuable for 
agriculture when cleared and drained. It is only a quastion of time 
until this entire region will be devoted to ^riculture. The principal 
crops are corn, wheat, cotton, oats, alfalfa, potatoes, and timothy and 
clover. The land yields an average of 30 bushels of corn to the acre, 
and some of it yields in good years as much as 80 bushels. 

ASSOCIATED SPECIES. 



Uncleared bottomlands are covered with heavy stands of mixed hard- 
wood timber. In the Mississippi Valley States red gum predominates, 
in mixture with oaks, elms, white ash, red maple, and hackberry. 
There are three common forest types, called by the lumbermen slough, 

D.D.t.zeabvG00glc . 



ASSOCIATED SPECIES. 11 

glade, and ridge bottoms. The slough bottom is wet tbroughout the 
year, and the-glade bottom .during the winter and spring months, 
while the ridge bottom is very seldom covered with water. A differ- 
ence of 1 or 2 ieet in elevation changes one type into another. 

The glade bottom is by far the most prevalent type, and of the 
greatest interest. This land, when undrained, is cx>vered with water 
for about live months of the year — from January through May; the 
remainder of the year it is usually dry. Its characteristic forest 
growth consists of the following species, arranged in order of their 
repi-esentation: Red gum, red maple; cow, red, shingle, overcup, and 
willow oak; elm, sassafras, haukberry, papaw, dogwood, and blue 
beech. The forest is usually dense, and the trees are of large 
diameter and great age. 

What are locally known as ridgea occur in the glades. They are 
elevations of a few feet only, where there is seldom or never any 
standing water. Red gum is here also predominant, with oaks, and 
mocHemut, shagbark, and pecan hickories next in the order men- 
tioned. There is also often considerable black gum. Other species 
found are elm, red maple, sassafras, hackberry. dogwood, papaw, and 
white ash. (Jrowth is a little slower than in the glades, and the forest 
is i-ather less dense. Far to the south these i-idges are covered with 
a thick growth of cane, 

■The composition of the forest in the sloughs varies considerably. 
Most frequently it consists of cypress and tupelo gum, either in pure 
stands of one or the othei', or a mixture of the two. But little red 
gum is found in them. Sometimes, however, the sloughs contain 
nearly all of the species common to the glade type, with cypress and 
tupelo in addition. The forest is nearly always very dense. 



The bottomlands of the rivers along the Atlantic coast are very 
similar in character to those in Missouri, except that they are more 
subject to floods, and the ridge type of forest is less common. The 
forest on the hardwood bottoms of the Congaree River, in South Caro- 
lina, consists chiefly of red gum, cottonwood, white ash, elm, syca- 
more, hackberry, some few oaks, and red and silver maples. In the 
sloughs and perpetual swamps are large quantities of cypress and 
tupelo gum, and there is some black gum on the ridges. The forest 
is, for the most part, dense and fairly even-aged. There is little 
young growth beneath the older trees, (PI. IV.) Canebrakes are 
common and are very dense, the cane often reaching a height of 20 feet. 
This cane, with the briers and rattans, makes a very heavy under- 
growth, so that where it occurs no tree reproduction can take place. 
(PI. Hi, fig. 1.) The result is that the forest gradually becomes rather 
opea in character. 
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12 THE RED GUM. 

The forests farther south are very similar in general mixture of 
species to those just described. There is, however, considerable back- 
berry and red mulberry, and the trees are usually of larger size than in 
the North. The ground cover consists largely of Spanish bayonet, 
and the canebrake is apt to be very dense. In the bottomlands of 
southern Georgia and northern Florida there are often considerable 
groups of palmettos around the edges of the sloughs. These palmettos 
reach a height of 30 feet and a diameter of B or 10 inches. In the 
wetter swamps, tupelo gum and cypress are very abundant. 

CHABACTEBISTICS OF THE SED OUU TBEE. 



In the beat situations red gum reaches a height of 150 feet and a 
diameter of 5 feet. These dimensions, however, are unusual. The 
stem is straight and cylindrical, with dark, deeply furrowed bark, and 
branches often winged with corky ridges. In youth, while growing 
vigorously under normal conditions, it assumes a long, regular, conical 
crown, much resembling the form of a conifer. After the tree has 
obtained its height growth, however, the crown becomes rounded, 
spreading, and rather ovate in shape. When growing in the forest 
the tree prunes itself readily at an early period, and forms a good 
length of clear stem, but it branches strongly after making most of its 
height growth. The mature tree is usually forked, and the place 
where the forking commences determines the number of logs in the 
tree, or its merchantable length, by preventing cutting to a small 
diameter in the top. On large trees the stem is often not less than 
18 inches in diameter where the branching begins. The overmature 
tree is usually broken and dry-topped, with a very spreading crown, 
in consequence of new branches being sent out. Injury to the butt* 
of trees from fire and to the tops from wind or ice often opens the 
way to attacks from fungi, which cause decay, and from insects, which 
precede and assist the fungi. (PI. V.) 

The root system of the red gum differs considerably in various 
localities. As a rule the tree on hardwood bottomland has a fairly 
well developed taproot and strong, branching lateral roots. On the 
ridges and on pine land the root system is deeper, with a very large 
and long taproot and long superficial roots. In the sloughs and 
swamps the taproot is absent, and the root system is flat and very 
spreading, with small, branching laterals. 

TOLERANCE.^ 

Throughout its entire life red gum is intolerant of shade. There are 
practically no red gum seedlings under the dense forest cover of the 
bottomland, and while a good many may come up under the pine forest 
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DEMANDS UPON SOIL AND MOISTITKE. 13 

OD the drier uplands, they seldom develop into large trees. As a rule 
seedlings appear only in clearings or in open spots in the forest. 

It is seldom that an overtopped tree is found, for the gum dies 
quickly if suppi&ssed, and is consequently nearly always a dominant 
or intermediate tree. In a hardwood bottom forest the timber trees 
ai-e all of nearly the same age over considerable areas, and there 
is little young growth to be found in the older standi. The reason for 
this is the intolerance of most of the swamp species. A scale of 
tolerance containing the important species, and beginning with the 
most light-demanding, would run aa follows: Cottonwood, sycamore, 
red gum, white elm, red oak, white ash, red maple. ': . 

From this it will be seen that red gum is one of the more intolerant 
species occurring on these lands. Cottonwood, which along the coast 
is its chief competitor, is of extremely rapid growth and seldom 
mM^es great age, although in size it surpasses the red gum. (P). lY, 
tig. 1.) It tends to reproduce in groups or clumps, and, by its own 
more rapid growth, it shades out the other intolerant species. With 
it is mixed ash, which, by reason of its gi-eater tolerance, is able to 
live during youth in the shade east by the cottonwood. But little 
reproduction of any of the merchantable species is found after lum- 
bering, for the forest is seldom opened up sufficiently to permit the 
seedlings to live. 

DEMANDS UPON SOIL AND MOI8TCRR. 

While the red gum grows in various situations, it prefers the deep, 
rich soil of the hardwood bottoms, and there reaches its best develop- 
ment. It requires considerable soil moisture, though it does not grow 
in the wetter swamps, and does not thrive on dry pine land. Seedlings, 
however, ai-e often found in large numbers on the edges of the upland 
and even on the sandy pine land, but they seldom live beyond the pole 
stage; when they do, they form small, scrubby trees that are of little 
value. The vai'iation in the root system already noted is an adaptation 
to the moisture conditions. Whei'e the soil is dry the tree has a long 
tap-root. In the swamps, where the roots can obtain water easily, the 
development of the tap-root is poor, and it is only moderate on the 
glade bottomlands, where there is considerable moisture throughout 
the year, but no standing water in the summer months. 

REPBODUCTION. 

Red gum reproduces both by seed and by sprouts. It produces seed 
fairly abundantly every year, but about once in three years there is 
an extremely heavy production. The tree begins to bear seed when 
2S or 30 years old, and seeds vigorously up to an age of 150 years, 
when ita productive power begins to diminish. A great part of the 
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seed, however, ia abortive. Mr. Geoi^e B. Sudworth, of the Bureau 
of Forestry, places the germinating power of fresh red gum seed at 
between 50 and 75 per cent." This, however, would seem rather too 
high an average for forest conditions. 

Red gum is not fastidious in regard to its germinating bed; it comes 
up readily on sod in old fields and meadows, on decomposing humns in 
ithe forest, or on bare clay-loam or loamy -sand soil. It requires a 
considerable degree of light, however, and prefers a moist seedbed. 
The natural distribution of the seed takes place for several hundred 
feet from the seed trees, the dissemination depending almost entirely 
on the wind. A great part of the seed falls on the hardwood bottoms 
when the land is flooded, and is either washed away or, if alreaily 
in the ground and germinating, is destroyed by the long-continued 
overflow. 

After germination, the red gum seedling demands, above eveiything 
else, abundant light for its survival and development. It is for this 
reason that there is very little young growth of red gum, either in the 
unculled forest or on culled lands, where, as is usually the case, a dense 
undergrowth of cane, briers, and rattan is pret^ent. Under the dense 
underbrush of cane and briers throughout much of the virgin forest, 
reproduction of any of the merchantable species is of course impos- 
sible (PI. Ill, fig. 1), and even where the land has been logged over 
the forest is seldom open enough to allow reproduction of the cotton- 
wood and red gum. Where, however, seed trees are contiguous to ■ 
pastures oi' cleared land, scattered seedlings are found springing up 
in the open, and where openings in the forest occur there are often 
large numbers of red gum seedlings, the reproduction generally occur- 
ing in groups. But over the greater part of the Southern hardwood 
bottomland, forest leproduction is extremely scanty. 

The growth of red gum during the early part of its life and up to 
the time it reaches a diameter of 8 inches breasthigh is extremely 
rapid, and, lilie most of the intolerant species, it attains its height 
growth at an early period. 

Gum sprouts readily from the stump, and the sprouts surpass the 
seedlings in rate of height growth for the first few years, but they 
seldom form large timber trees. The capacity to sprout when cut is 
confined to the younger trees. Those over 60 years of age seldom 
sprout. For this reason sprout reproduction is of little importance in 
the forest. 

The principal requirements of the red gum, then, are a moist, fairly- 
rich soil and good exposure to light. Without these it will not reach 
its best development, 

aThe Forest Nursery: Bulletin 29, Bureau of Forestry. 
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HOSTILE INFLUENCES. 15 

SECOND GROWTH. 

Second growth red gum occurs to any considerable extent only on 
land which has been thoroughly cleared. Thi-oughout the South 
there is a great deal of land which was in cultivation liefore the war, 
but which during the subsequent period of industrial depression was 
abandoned and allowed to revert to forest. These old fields are now 
mostly covered with second-growth forest, of which red gum forms an 
important part. (PI. I, fig. 3.) Frequently over 50 per cent of the 
stand consists of this species, but more often, and especially on the 
Atlantic coast, the greater part is of cottonwood or ash. These stands 
are very dense and the growth is extremely rapid. Small stands of 
young growth are also often found along the edges of cultivated fields. 

In the Mississippi Valley the abandoned fields on which young 
stands have sprung up are, for the most part, being rapidly cleared 
again. The second growth here is considered of little value in com- 
parison with the value of the land for agricultural purposes. In many 
cases, however, the fami value of the land is not at present sufficient 
to make it pi'otitable to clear it, unless the timber cut will at least pay 
for the operation. There is considerable land upon whit'h the second 
growth will become ^■aluable timber within a few years. Such land 
should not be cleared until it is po.ssible to utilize the timber. 

HosTii^ htfluenosb. 

The forests of the hardwood bottomlands are particularly free from 
injurious influences, and, except in a few eases, little fear need he 
entertained of loss of standing timber. The principal causes of injurj' 
to forest trees are windfall, tire, insects, and fungi. 

WINDFALL. 

Windfall is rare on the hardwood bottoms. The red gum has a 
very strong root system, and, growing as it does on heavy soil and 
in an absolutely flat location, it is seldom wind-thrown. There is, 
moreover, little exposure to wind, as the tiees vary little in height and 
there are no hills, slopes, or exposed places in the forest. Even when 
growing on the lighter soil of the pine land, the* gum is seldom wind- 
thrown. 

FIRES. 

Throughout the greater pait of the year, the soil of the bottomlands 
is too wet to permit the spreading of fire. This is particularly true 
of the spring, during which fires are very common on pine land, while 
the bottoms are often flooded. These forests, however, are dry during 
the summer months, and in many localities they are then burned over 
to improve the grazing. The Hrey do great damage to the butts of 
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many of the trees, and tiave a general debilitating eifcct on the forest. 
With the exception of the red maple, red gum appears to be more 
susceptible to such injuiy than any other of the species present. 

Files do mueh damage also by destroying the reproduction and 
thereby increasing the amount of weeds, briers, and worthless under- 
growth. They likewise destroy the humus and leaf litter and tend to 
lessen the density of the forest, as well as to facilitate the attac^k of 
insects and fungi. The hardwood bottom forests are, however, prob- 
ably freer from destructive lires than any other type of forest, and 
with 8 little care they can be made prat^tically exempt. 



Fire-scarred butts of the trees are often attacked by wood-boring 
insects, rendering them further susceptible to decay, which frequently 
creeps for fi feet up the trunk andhollows it out. (See PI. V.) Decay 
induced by insects is also very common in the upper part of broken- 
topped, dry-topped, or overmature trees, and sometimes extends down 
to the beginning of the crown. 

The subject of insect enemies of the red gum is receiving attention 
by the Bureau of Entomology, and will be fully treated in a forth- 
coming bulletin of that Bureau. 



Some eighty different species of fungi have been found on the red 
gum, but none of them is of a very injurious character. They usuall}' 
follow injury by fire, wind, or insects, and tend to make the damage 

caused by these agencies more pronounced. 

OTHER INFLUENCES, 

In addition to the damage done to the trees by the agencies men- 
tioned, very considei'able injury is caused to the forests by the rang- 
ing of hogs and goats. They chiefly harm the young growth and 
reproduction. The hogs root up and eat the seeds before they germi- 
nate, and seedlings are often eaten by the goats, or stripped of their 
foliage and killed. Little satisfactory repi-oduction can be expected 
unless the ranging of hogs and goats is restricted during those periods 
when it is desired. 

LAND VALUES AND STUMPAOE. 

Practically all the test tfuiberlands of the South are now controlled 
by large real-estate companies with headquarters in St. Louis, Mem- 
phis, Chattanooga, and large cities in the North. These companies ai*e 
from ten to twenty yeai"s old, and were formed by men who, realizing 
the future value of these lands, bought them when the prices were 
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Fio. 2.— Hardwood Bottom Land Recently Looged, Richland County, S. C. 
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greatly below their present valuation. It is now almost impossible to 
- buy hardwood land in the Mississippi Valley for less than from $4 to $7 
per acre, the price depending upon the location and the nearness to 
railroads or streams which furnish an easy outlet for the timber. 

Gum timber ranges in value from 50 cents to $1.50 per 1,000 feet 
B. M. on the stump. Where the haul is very short and the timber 
exceptionally good as much as 112 per 1,000 board feet has been paid 
for stumpage. The land companies either log the land themselves or 
sell the stumpage to the sawmills. After the timber is cut, and the 
land made more valuable by their improvements, they sell it for from 
810 to $18 per acre. In consequence of the exceptionally high quality 
of the land for agriculture, large amounts of hardwoods are now being 
cut in the South, opening up much new farming land. Landowners 
who have not already disposed of their holdings to timber or real- 
estate companies are now findingta ready sale for their gum logs at 
from $5 to $7 per 1,000 board feet, delivered at the mills. This allows 
from $4 to $5 for handling, and furnishes a very profitable employ- 
ment for labor. 

LTJTKBERING. 

A large amount of red gum growing in the South can be economic- 
ally transported from the forests to the mills only by means of the 
streams, owing to the expense of putting in railroads solely for the 
timber. Green red gum, however, is so heavy that it scarcely floata. 
Probably one-third of the logs, those with the largest amount of sap- 
wood, sink. On the coast, where the percentage of sapwood is lai'ger 
than in the Mississippi States, verj' few of the logs will float. 

To overcome this difficulty, various methods of driving the sap out 
of the logs before they are thrown into the river have been tried, 
amongthemgirdling the trees and allowing them to die, and peeling the 
logs and letting them lie two or three months before they are floated. 
It has been found by experience, however, that these methods cause 
the sapwood to decay by exposing it to the air and weather, and thus 
destroj' much of the maiketable value of that part of the tree. In the 
bottomlands of South Carolina, and in some localities in Mississippi, 
the trees are frequently cut in the fall and early winter, the bark is 
peeled off, and the logs left for about three months in the woods to dry 
out before they are floated to the mills. {PI. Ill, fig. 2.) This method 
renders the log floatable, but it also is liable to cause the decay of the 
sapwood. 

The increase in the value of sapwood which has taken place in the 

last few years has led to the adoption of a different procedure. The 

method of getting the logs ready for the river now principally fol 

lowed in the South, is to cut the trees, without girdling, in the fall of 
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the year, or from as early as the first of September until the time 
when high water sets in. which is usually from the first of January to 
the first of February. At that season the sap is down and the wood 
is as light as it ever will be while the tree is standing. When felled, 
the tree is cut into standard lengths; the logs are then skidded to the 
bank of the river, and tied in rafts with cypress, ash, or cottonwood, 
to keep them from sinking, and floated down to the mill as soon as 
high water comes. 

Where railroad logging can be practiced, as in soutlieastern Mis- 
souri, the work is much simpler. Steam skidders are used in getting 
the logs to the tram. They are then loaded upon the cars with a steam 
log loader and carried directly to the mill pond. The average cost is 
about $1 per thousand board feet for felling, $3 for yarding, and 
about ll per thousand for I'aihoading over 20 miles of tmek, or a 
total cost in the mill jwnd of aboul,$5 per thousand board feet, exclu- 
sive of stumpage. 

The red gum which is now being cut is comparatively easj" to remove 
from the woods. It is usually located within 1 or 2 miles of the river 
or railroad to which it must be hauled. Otherwise it could not be 
handled profitably at present prices. Beyond this there lies a supply, 
the amount of which is only vaguely known, which is unprofitable to 
cut. It is therefore impossible to estimate the total amount of this 
timber. 

The timber now being cut for the market is chiefly that lying along 
the streams flowing into the Mississippi Kiver, from the Ohio on the 
north to the Yazoo on the south. Such streams as the St. Francis, 
Wolf, and Arkansas have large tracts of overflow land, usually extend- 
ing from 5 to 10 miles from the river on either side, which are now 
being cut over. In about twelve 3'eai's all the tiuil)er f i-olu these lands 
will probably have l>een removed. The bottomlands of the Tennes- 
see, Cumberland, and other streams flowing into the Ohio from the 
south have a stand of the same quality and density as the Mississippi 
River bottoms, but these fields have not as yet been so extensively 
opened up. Gum is also being tmt on some of the rivers flowing into 
the Atlantic Ocean. The timber in this region is not so good as that 
in the Mississippi Valley, but as it is near a market which can consume 
a large amount of sapwood, lumbermen are finding a ready sale for it. 

In the early history of red gum it was thought by many mill men 
that if the tree was giMled one year, allowed to die, and afterwards 
cut, the amount of i-ed or heart wood would be inci-eased. This was 
based on the theory that the darker color of the heai-twood was caused 
by the death of the sapwood, and that killing the tree would tend to 
change the sap into heart. This theory has been abandoned, and in 
cutting gum little girdling is now done for this purpose. In select- 
ing trees for cutting, the logger at the present time takes those with 
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doty tops, rotten stumps, and heavy bark — indications of an old tree 
which contains a verj- small proportion of sapwood. These trees 
are found mainly in the drier situations, and usually measure from 
40 to 60 inches in diameter. In the lower, wetter situations, and 
where the land is frequently overflowed, the trees have more sap- 
wood and are of rather smaller size, although of faster growth, and 
do not seem to reach so ^reat an age as on the drier land. With the 
exhaustion of the supply of this choicest timber, which must soon take 
place, it will become necessary to cut the sappier trees. Already there 
is a good demand for the lumber from them. With the growing scarcity 
of yellow poplar, cottonwood, and ottier cheap finishing woods, the 
demand for gum will steadily increase. Owing to the large supply of 
this timber in the S<>uthern forests the price will doubtless remain 
about whei-e it is, for a few years at least. After this, since the sup- 
ply of gum will diminish and since the younger trees can not be used 
for the same purposes for which the older ones have been, red gum 
will inci-ease rapidly in value. 

VLAKKKT AND USES. 

The demand for red gum has increased very mpidl}- in the last six 
years. It is now used for pi'actically all purposes which poplar and 
cottonwood have filled heretofore. Clear wood can be obtained cheaply 
in wide boards, an advantage which, with that of freedom from odor 
and taste, has been peculiar to poplai' and cottonwood. The increasing 
scar<iity of these latter woods, however, necessitated a substitute for 
them, and red gum seems to have filled tliis need admirably. The 
lumber mills which were cutting hardwoods had very little difficulty 
in adding gum to their product, and realizing that red gum was receiv- 
ing much attention in manufacture, and that it was a timber easily 
secured, they did everything in their power to establish it on the 
market. This was in the years 1900-1902. As a result a number of 
new uses were found for the wood and the price was advanced. 
Lumbermen saw a large profit in it, and in the fall of 1903 the 
market was crowded with gum lumber. In the spring of 1904 the 
lumber yards in the St. Louis and Memphis districts were thoroughly 
stocked with red gum, and the sawmills lessened their cut of this 
wood until the supply in the open market should diminish. Owing 
to the fact that the competing hardwoods are gi-owing scarce and 
advancing in price, this supply of gum is- being quickly exhausted, and 
the mills are again sawing it. 

The best grades of lumber. No. 1 and No. 2 clear heart, find a market 
almost exclusively in the export trade, though a small amount is used 
in this country for inside finishing. The commons and other clear sap 
go into cheap furniture, desks, the better grade of boxes, and a num- 
ber of novelties. The poorer stock, wliich is practically log run, goes 
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into boxes, barrels, aad other articles for which short, narrow boards 
can be used. The inner portion of the hearts of the trees, which are 
of little value for boards on account of shakes and other defects, are 
usually sawed into 2 by 4 to 2 by 12, and sometimes 6 by 6 and 6 by 8 
inch building timbers. These timbers have small value in the large 
markets, but near the mills tlie local trade exhausts the supply. (See 
page 40.) 

Practically 60 per cent of the stock coming from the tree is commons 
or sap grade. This finds an almost exclusive use in the manufac- 
ture of boxes, for which it has been employed for the last six years, 
taking the place of cottonwood, pine, poplar, and sycamore, the latter 
used for tobacco boxes. The export trade' of gum timber consists 
of clear heart, 6 inches wide and over, and of all thicknesses from 
three-eighths of an inch up to 2 inches. Practically 75 per cent of the 
clear-heart gum lumber cut in this countiy is exported for use in 
England, France, and Germany for the manufacture of furniture and 
inside furnishings, newel posts, stair railings, etc. In England the 
wood is commonly called satin walnut. The export timber is usually 
dried in our yards from sixty to ninety days, and upon its receipt 
abroad it is given a further air-dryihg for from six to eight months, 
or is kiln-dried. 

'In this country a constantly increasing quantity of red gum is used 
in tbe manufacture of furniture. The commoner grades are made into 
drawers, frames, and backing, for desks, bedsteads, tables, etc. Con- 
siderable clear heart is used also for surface work, either solid or as 
veneer. The natural color of the wood is attractive, but it takes stain 
so well that it is often made to imitate mahogany, oak, walnut, etc. 
The furniture factories in the cities use annually between 40,000,000 
and 60,000,000 board feet of this lumber, figures which show that red 
gum is becoming a thoroughly established wood in the market. 

A sewing-machine company at Cairo, III., uses 15,000,000 board feet 
of gum per year in the manufacture of sewing-machine tables. The 
wood is built up of three j'j-inch pieces, laid crosswise to each other to 
prevent warping, and usually finished with oak or other hai-dwood 
veneer. This method has been found very satisfactory. 

One of the most important uses of red gum is for interior finish. 
Stained or in its natural color, it may be made very attractive, and 
when properly seasoned fulfills every requirement of a first-class wood 
for that purpose. 

If used for siding, or in any place exposed to the weather, sapwood 
must be excluded or kept covered with paint. 

For the manufacture of slack barrels red gum is now one of the most 
important woods in the country. Practically all of the manufacturers 
of staves, headings, and hoops in the Mississippi Valley are using 
gum. Up to the year 1900, elm and a little cottonwood were used for 
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Fw. 2.— Peeled Red Gum Loqb Seasoning in the Woods, South Carolina. 
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Fig. 1 .—A Large Cottonwood— One of the Associates 
OF Red Gum on the Mardwood Bottoms— Richland 
CouNTy. S. C. 
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this purpose, but with the advance in price of these woods a substitute 
had to be found, and red gum, owing to its cheapness, was experi- 
mented with and found to be quite satisfactory. The objection was 
at first raised that it tended to break in bending, but after much 
experiment it was found that by steaming it more than cottonwood 
or elm, the breakage was greatly decreased, and at the present time 
the pereent^e is no larger than in these other woods. 

The relative price of logs delivered at the mill is |6 to $7 per 
1,000 board feet, against $9 to $10 for elm and about $12 for cotton- 
wood. The gum is, therefore, 26 to 50 per cent cheaper than these 
other hardwoods. 

The use of gum in the manufacture of tight barrels, such as are 
used for oil, molasses, whisky, etc., is now in the experimental stage. 
Some few. barrels have been made, but they have not as yet been intro- 
duced on the market. An oil company is erecting at Memphis, Tenn,, 
a factory for the manufacture of such barrels from red gum, which 
will consume from 3,000,000 to 6,000,000 board feet of lumber per 
year. In the experimental stage the wood has been found easj' to bend, 
and, being free from knots, it makes a good joint and seems to fill all 
necessary requirements. 

During the last six years lumber dealers have been introducing red 
gum flooring on the market. They advertise it as lasting longer than 
any other wood now used in flooring, as having a smoother surface, 
and as being easier to handle. They claim that they thoroughlj' dry 
the timber before disposing of it to the trade, and in this manner 
overcome all objections to it. Some of the statements made in this 
connection must be accepted with ca,utiou, though it is a fact that red 
gum makes very good flooring. As a floor is seldom exposed to the 
weather, and as the temperature in a building is practicall}' the same 
at all times, there is little doubt that the use of red gum flooring will 
increase in the next few jears. The grade of lumber used in flooring 
is usually common. Estimates made by various dealers in Cincinnati 
place the amount of gum used for flooring during the year 1903 at 
about 18,000,000 feet. 

A large amount of red gum is put into wagon-box boards, which have 
a separate grade under the National Hardwood Lumber Association's 
rules. All of the sapwood that will make wagon-box lumber is cut 
up for this puipose, because, when thoroughly dried and painted, 
sapwood is as good as heart. The specifications call for material from 
11 to 17 inches in width. Owing to the size of the red gum, the 
straightness of its grain, and the small number of its knots, a larger 
percentage of such boards can be cut from it than from any compet- 
ing species. In this line of work gum is also being introduced as a 
substitute for yellow poplar and cottonwood, and is cheaper than 
either. In the St. Louis market yellow poplar wagon-box boai-ds are 
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worth $47 per thousand board feet, eottonwood $37, and red gum $23, 
The weight of gum and its tendency to warp are objections to its use 
for this purpose, but its redeeming advantages are its cheapness, the 
small amount of paint necessary to cover the boards, and the fact that 
other woods are now often hard to obtain. Greater care in handling 
will remove many of the objections to its use. 

From the years 1900 to 1902 much of the clear heart of the red gum 
was cut into 3 by 9 inch stock, 16 feet long, to be used for paving 
blocks, principally in Ijondon, England. This was one of the first uses 
found for the wood. In 1^02 the market in London gave way, and as 
a result a number of mills were left with a lot of 3 by 9 inch stock on 
their hands. Owing to this large supply they are now trying to intro- 
duce gum as a paving-block material in the United States, and several 
large cities are considering such a use of this wood. The qualities 
necessary for a good paving block are durability, close grain, and the 
power of resisting abrasion. These qualities are found in red gum. 

The heartwood of the gum is used extensively in the South for fence 
posts, and, in a limited way, for sills. Where it is carefully selected 
and well seasoned, red gum is more lasting than red oak or short-leaf 
pine. 

A large amount of gum is now being cut into 2 by 2 inch and other 
square stock up to as large as 10 by 10 inches, for turning blocks. It 
takes a beautiful finish, and as the consumei-s are now carefully season- 
ing the wood they are overcoming the tendency to check. It has 
received special attention for this purpose in England and Germany, 
and many mills in the South are now cutting this dimension stufif for 
export. 

Red gum has been used to some extent for railroad ties, but on 
account of the difficulty in seasoning them and the fact that the wood 
checks badly — usually at the places where spikes are driven — it has 
proved unsatisfactory for this purpose. 

Red gum is also used extensively for coffin boards, screen doors, 
moldings, broom handles, mop handles, wheelbarrows, brush backs, 
and pulley facing. It is especially suitable for the last, because it is 
an easy wood to hold with glue and requires little to make a joint. 

FROFEB.TIES OF THE WOOD. 

Many of the pul'poses for which red gum is or may be used have. 
just been mentioned. Its mechanical properties are discussed in the 
second part of this bulletin. The intrinsic qualities which make it fit 
or unfit for any pui-pose may be summed up as follows: The wood is 
about as strong and as stiff as chestnut, or a little weaker than shortleaf 
pine; it splits easily and is quite brash; it is less tough than cotton- 
wood and splinters less; it is about as hard as yellow poplar and can 
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be worked with tools almost as easily; it has a moderately fine grain, 
is denser than cottonwood, and has a large proportion of sapwood ; the 
sapwood decays rapidly when exposed to the weather, but the heait- 
wood is quit« dumble even in the ground. The green wood contains 
much water and consequently is heavy and ditlicult to float, but when 
dry it is as light as basswood, or about 15 per cent heavier than yellow 
poplar or cottonwood. The great amount of water in the green wood, 
{«,rticularly in the sap, makes it ditficult to season by ordinary methods 
without warping and twisting. This fault can be overcome, however, 
by special treatment. The color of the heartwood is a rich leddisb 
brown; that of the sapwood cream white. It is tasteless and odorless, 
and, when once seasoned, swells and shrinks little unless exposed to the 
weather. Its structure is so uniform that it can be stained, painted, 
or glued without absorbing much of the material. 

It is evident that red gum is not strong enough for construction 
timbers, and that its greater weight is a disadvantage when compared 
with yellow poplar and cottonwood. These points are of little impor- . 
tance, however; otherwoodsmay still be had where strength is required, 
and the lower price of retl gum easily ofi!sets the increased cost of 
transportation entailed by its heavier weight. 

Thus the chief objection to it is its strong tendency to warp and 
twist. There is little doubt that this quality has been magnified by 
mill men and users, yet that it can be overcome is as true as that it 
does exist. It is entirely a question of proper handling. {See Season- 
ing, p. 34.) 

PBICES OF RED OITH I.TJHBEB. 

The present status of red gum is well shown by comparison of its 
market price with the prices of the woods with which it competes. 
This is made in Table I. 

Table I. — Prices of red gvm and competing wood* m St. Loms per 1,000 feet B. M. 
|Fiom St. Louis Lumberman, May 1, 1905, aud Southero LumbeTman, FebTuaTy 10, 1905.] 
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The railroad companies have allowed a lower freight rate on I'ed 
gum from southern shipping points than on most of the other liard- 
woods, because of its low value and their desire to have this wood 
introduced into the northern markets. This has undoubtedly been of 
great assistance in establishing its use in the North. 
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The sawmills used in cutting red gum are the same na those used Id 
cutting the other hai-dwoods. They are u&ually equipped with one 
large 10 to 14 inch band saw, and have a capacity of between 25,000 
and 50,000 boai'd feet per day. The circular saw is practically disap- 
pearing in this line of work, although a few are still found, chiefly in 
the smaller mills. 

The logs are usually stored at the mill in a bayou. They are prac- 
tically always plain sawed, although the general impression is that by 
quarter-sawing gum the tendency of the boards to warp and twist will, 
in a large measure, be overcome. The prices obtainable at present for 
gum, however, do not warrant the additional expense of quarter-sawing. 

From the fact that the mills are so widely scattered over the country 
and that each conforms in a measure to local usage, there is, of course, 
a great diversity in the grades of lumber sawed. The usual grades and 
the average per cent of each cut are as follows: 



Id second clear, heart . . 



The red gum probably has as little cull cut from the log ae any of 
the other hardwoods, with the exception of yellow poplar and the 
tupelo gum cut in the Mobile district. 

Ked gum logs can be brought from the river, run through the saw, 
and trimmed and edged for from $2,50 to $3 per thousand board feet. 
Grading and piling iisually cost, in the large mills, from 70 to 80 cents 
per thousand. This, added to the price paid for the logs delivered in 
the pond, which is from $6 to $7 per thousand board feet, and with 
proper allowance for the capital invested in the plant and the neces- 
sary wages of superintendents, inspectors, etc., would malte the timber 
placed in the yards cost from $12 to $14 per thousand board feet. 

BEABONINa. 

The principal difficulty found in introducing red gum on the market 
is the indisputable fact that it is very liable to warp and twist. In this 
respect, with the possible exception of elm, it is the poorest hardwood 
now on the timber market. This difficulty is thoroughly recognized, 
however, by both the sawmill men and the manufacturers, and they 
are finding means to overcome it. 
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In the early-stages of milling red gum, oak, ash, and hickory formed 
the principal cuts of the mills, and very little attention was paid to 
different methods of drying. Few dry-kilns were at first used. It 
was soon found, however, that gum could not he dried with other 
hardwoods, and, as a result, the pioneer millmen of the South gave it 
the reputation of being impossible to handle in the yard, or to use 
either as a construction timber or for any line of manufacture. Owing 
to this belief, very little red gum was cut for a great many years. 
With the appearance of yellow poplar and cottonwoQd on the market, 
improved methods of handling were adopted. Finally, a few years ago, 
the growing scarcity of woods used for interior finishing, furniture, 
boxes, and other purposes where a clear, light-colored wood is 
required, caused red gum to be again cut. But this time more atten- 
tion was paid to drying and handling it, and the sawmill men gave 
special attention to piling the lumber. 

The boards should be piled in the yard so as to have plenty of air 
space between the tiers and one-half foot beneath them, in order to 
permit a free circulation of air under and through the piles. In the 
first ten or fifteen layers the boards should be laid from 6 to 8 inches 
apart, and afterwards from 2 to 3 inches apart to the top of the pile. 
The piles should not be over 6 feet wide. The strips, or stickers, 
which in other hardwoods are placed 4 or 5 feet apart between the 
tiers, should with gum be placed from 1^ to 2 feet apart. To prevent 
the staining which will otiierwise occur where the stickers are laid, 
they, must be thoroughly dry, and preferably of oak or the heartwood 
of gum. Staining is much more apt to occur in the sapwood than 
it is in the red or heartwood of gum. It is very objectionable, because 
in nearly all cases the discoloration of the board causes the inspector 
to refuse it in grading. The use of absolutely diy stickers easily 
overcomes this difficulty. 

By using these methods in piling their lumber, and then allowing it 
to stand in the yard from three to six months, the mills have been 
able to furnish fairly straight, clear boards. (PI. VI.) This extra 
attention hafi, of course, increased the price of gum. It would not pay 
to handle it if its uses had not multiplied. 

Gum boards are also successfully dried in the kiln, but pieces over 
3 inches thick are apt to case-harden, and consequently to season on the 
outside only. The sapwood of gum should be kiln-dried rather than air- 
dried, as it is more liable to stain if put in the yard. On account of the 
tendency to stain if piled when green, and the difliculty of kiln-drying 
thick pieces, it is usually advisable to saw green sapwood into boards 
only. In kiln-drying, the same attention is paid to piling as is paid in 
the yard. Wheneverpossible, cypress is laid on topof the cars before 
they go into the kiln, to prevent the top boards from warping. Some 
mills, in which no cypress is sawed, place a pressure on the top boards. 
22718— No. 58—05 4 
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In kiln-drying, two different methods are commonly used. The first 
one employs an air-blast kiln, in which the timber is allowed to remuin 
for from 19 to 22 daya. For the first day a temperature of approxi- 
mately 70° F. is maintained, after which the heat is gradually 
increased until, on the last day, it reaches 150" or 160*^ F. The 
other process is steam kilning, which consists in thoroughly soaking 
the timber in live steam for about 72 hours and then drying it by 
means of steam radiation for from 72 to li4 hours, according to the 
condition of the timber. The best results are obtained from any 
method of seasoning when the logs are kept in water for six weeks or 
more before sawing. This greatly reduces the tendency to stAin. 

The small mills throughout the country carelessly air-dry all their 
output, both sap and heart wood, and in this way turn out a poor grade 
of gum lumber that is apt to warp and twist, and has done much to 
give the wood its bad reputation. 

Like most other hardwoods, red gum absorbs moisture and swells 
when exposed to dampness and shrinks again when it gives up its 
moisture. Thus a seasoned piece may warp and twist as if green, 
when it is not protected from the weather. 

Furniture factories, after receiving the lumber from the sawmills, 
base their plan of manufacture oii the assumption that its drying has 
received very little attention in the mill yard. A large partof their 
product is cut into -]',-inch and i-inch veneers, which it is essential to 
have thoroughly dry before they are covered with paint or varnish. 
Several processes of drying this veneer have been patented, practically 
all of which are based on the same principle. Two lai^ iron plates 
clamped on the wood hold it securely in one position, while steam and 
hot air are alternately passed through until the fibers are cleared of 
their sap. The wood is then thoroughly dried. After the veneers are 
taken from the drier they are glued together, given a body varnish, 
and placed in furniture. 

LUUBERINO, MANUFACTTJIIE, ANS USES OF TUPEIiO QtnC. 

The close similarity which exists between red and tupelo gum, in 
methods of lumbering and manufacture, and in the obstacles to be 
overcome in handling, together with the fact that tupelo is often cut 
along with red gum and marketed with the sapwood of the latter, 
makes it not out of place to give brief consideration to this timber. 

Tupelo gum, found in more or less large quantities throughout the 
range of the red gum, is cut to some extent from Virginia to the Gulf 
and westward to Arkansas. Its best growth, however, is in the ttulf 
States, and as a commercial timber tree it has as yet reached great 
importance only in a .single district in Alabama. Throughout much 
of its range it is cut only when found with red gum. In the vicinity of 
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Mobile, however, in the bottom lands of the Tombigbee, Tensas, and 
Mobile rivers, it has received special recognition. In this locality 
there are mills which cut this wood onl}'. Estimates based on figures 
given by the mill owners in Mobile indicate that there are about 
200,000,000 board feet of tupelo now standing in this district. The 
mills aie at present cutting from 15,000,000 to 20,000,000 board feet 
per year, which would indio^t* that the tupelo gum in this locality 
will be almost exhausted in ja few years. 

There is no distinction jn color between the sap and heart wood of 
tupelo, so the uses of the two are the same. Tupelo ia chiefly sold on 
the market under the name of bay poplar, a name which it acquired 
from the fact that it was substituted for a grade of yellow poplar found 
along the Atlantic coftst in the vicinity of Baltimore. The poplar in 
that locality nearing exhaustion, the dealers sent cruisers to Alabama 
to cut a few tupelo trees, and had the timber introduced on the market 
under the name of bay poplar. It was found to be measurably satis- 
factory, and is now psed to a considerable extent. No objection was 
made to calling the lumber from this tree poplar, and since its increased 
use the name has never been changed. In the furniture trade it is 
sometimes also called Circassian walnut, and a few manufacturers call 
the wood nyssa, w})ich is its coriect botanical name and is rather 
preferable to bay poplar. 

LOGOINO. 

In logging tupelo the unusual weight of the green timber gives rise 
to the same difficulty that is encountered in the case of red gum. The 
method first employed was to cut the trees in the fall and allow them 
to lie in the woods until the high water set in late in the winter, when 
the logs were floated along roads cut through the forest to the river, 
and thence raft«d or floated down to the mills. In other cases girdling 
was resorted to. This was done in the summer, usually starting the 
first of July and continuing to within ninety days of high water. 

As the demand for this timber increased, however, it became impos- 
sible to float oijt the necessary amount during the short period of 
high water. Consequently within the last two or three years a number 
of pull boats— -eteam skidders on scows — have been put in operation. 
These are moved from place to place along the streams and drag the 
logs directly from the forest to- the river. In this way logs can be 
skidded throughout the year. 

QUALITIES AND USES. 

Tupelo gum possesses about the same weight and strength as red 
gum, but it is much tougher and is very perishable when exposed. 
Both sapwood and heart are cream white in color; hence the lumber 
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has an unusually clean appearance. Owing to the difficulty of season- 
ing lai^ pieces, the logs are usually cut into boards 1 inch or less in 
thickness. These boards are used for furniture drawers and backs, 
for panelwork and inside Saish, and, above all, for boxes. Few 
woods are at the same time so light, strong, and cheap — tlie three 
qualities needed in box material. The wood is also used largely for 
moldings, for wagon boxes, etc., but it is not durable enough for 
flooring. Like red gum, tupelo is easily glued, painted, or varnished, 
and absorbs little of the material. In this respect it is better than 
yellow poplar and much better than cottonwood. 

METHODS OF HANDLING. 

In piling the lumber it is necessary to have the cross strips between 
the tiers laid not less than four to a 16-foot length. Tupelo gum 
boards require from five to eight months to become air dry. They 
should be piled so that they will receive plenty of ventilation, and 
staining be prevented. This staining is in a large measure overcome 
if the tree is girdled and given plenty of time to dry before it is 
felled. 

In common with red gum, tupelo has suffered from the fact that it 
was not thoroughly dried when used. Consequently the manufacturers 
were not able to handle it in their work with the ease that they did 
cottonwood and yellow poplar. Now, however, the wood has become 
thoroughly introduced on the market and is increasing rapidly in value- 
Owing to its limited supply, the grading of tupelo gum has not 
received special recognition by the hardwood associations, but, since it 
often replaces poplar and cottonwOod, it is now frequently graded 
under a combination of the grading of these two woods. No discrimi- 
nation is made between heart and sap wood, because of their i-esem- 
blanoe in color and the fact that they are both used for the same 
purposes. The grade of commons permits of any amount of stain, and 
knots are also allowed, but as this lumber is practically free from 
knots, the question of their presence is of littl'i importance in the 
inspection. 

The price of tupelo gum increased from $9 per thousand board feet, 
log run, at the time of its introduction on the market in 1900, to $16 
per thousand board feet in 1903. At present (1905) all the mills hand- 
ling this wood have orders for their entire output as fast as it is dried. 

BATE OF OBOWTH OF BED QWL. 

The rate of growth of red gum differs considerably in the two 
localities examined. In South Carolina the growth in both height and 
diameter, as shown in Tables II and III, is more rapid during youth 
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than in Missouri, and from the fact that the clear length is greater 
for trees of the same diameter, the merchantable volume in tx)ard feet 
is slightly higher. On the other hand, the trees in Missouri reach a 
greater final diameter and an older age than those along the coast, and 
the percentile of sapwood is smaller. 

The reasons for this difference in the rate of growth in the two local- 
ities are to be found in the differences in soil and climatic conditions. 
The bottoms along the Atlantic coast are more subject to floods than 
those in the Mississippi Valley States, and the humidity is greater. 
Swamp conditions prevail more widely also, and for this reason the for- 
est growth is more rapid, and the trees contain a larger percentage of 
sapwood. Their more rapid development during youth brings about 
an earlier culmination of growth. Tlie climate of the Mississippi Val- 
ley seems to favor a slower but more steady development, and the 
glim here reaches its largest dimension!!. 

The following table ahows, on a basis of diameter breasthigh, the 
total height and clear length of red gum in the two localities. The 
table is based on the measurement of 1,555 trees in South Carolina 
and 1,781 trees in Missouri. 

• Table II. — Total height and dear length of red gum. 



Diame- 
higti. 


Tola] height. 


Clear leogth. 


DlauK 
high. 


TOW) helghl. 


Cleat length. | 


South 


MlBiouri 


Sonlh 


Miasouri. 


^^X. 


MiBsouri 


Sooth 


»iHontf. 


India. 


Fttl. 


ftrt. 


fiet. 


ftrt. 


Incha. 


Feel. 


fttt 


fiel. 


Feet. 




15 


12 


6 


3 


19 






68 


44 






a 


« 


* 


z 


n* 


102 


M 


« 






SI 




8 




115 


103 




49 




to 


S7 


28 


10 


23 


117 


106 


68 


51 




58 


48 


28 


12 


24 


118 




58 














25 






58 


S3 




TO 


56 


SB 


18 


se 


120 


111 


58 


53 




TS 






21 


27 


120 




58 




10 


81 


69 


18 


24 


28 


121 


113 


5J 


64 




88 




61 


28 


29 












81 


80 






80 




115 


58 


54 


la 


95 


M 


56 


85 


31 


121 


116 


68 


64 




9» 


89 


57 


37 


32 










15 


102 


92 


■ 57 


39 


38 


m 


118 


58 


55 


le 


IW 


96 


68 


« 


31 












i«e 


9fi 




42 






120 


58 


56 


IS 


IM 


98 


58 


» 


36 


m 


121 


68 


S7 



It will be seen from this table that trees of the same diameter are 
slightly taller in South Carolina than in Missouri. This difference is 
greatest when the diameter is about 8 inches. The mature trees, how- 
ever, are of about the same height at a given diameter in the two 
localities. 
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The greater clear length of trees in South Carolina is probably due 
to the greater energy of growth, combined with the greater density of 
the young stands. There the large number of rapid-growing cotton- 
wood, ash, and gum tends to produce stands of clear, straight timber. 
It is noteworthy, however, that the maximum clear length is 58 feet. 
This undoubtedly ia due to the habit of the tree to fork when it has 
reached a definite stage in ita development. {See page 12.) Where 
the height growth is rapid, as in South Carolina, that sti^ is reached 
when the tree is 16 inches in diameter. In the slower-growing Mi.s- 
souri forests the forking does not occur until the trees are much 
larger and older. 

The following table gives the ^e of red gum in South Carolina and 
Missouri, on a basis of diameter breastbigh. From this table can be 
learned not only the number of years required for trees to grow to a 
given size, but also, by subtraction, how long it will take trees of any 
size to reach any other specified size. 

Table IH. — Age of red yum trees. 



w 


Age. 


Dlametei 


Age. 1 


South 


MlBOUri. 


»!5!- 


South 


M[nouri. 


JnrArt. 




year; 




r™r,. 


frar,. 










55 






g 


14 


n 


60 


" 78 








18 


65 


82 




12 


14 


19 


TO 


86 




















21 


BI 


96 




So 


S6 


22 


87 


102 










S3 


108 






45 




100 




10 


30 


49 


25 


107 


124 








26 


114 


1S4 


IS 


38 


58 


M 


iS 


IM 
163 




46 


M 


29 


195 


182 


15 


50 


70 


SO 


142 


210 



VOLCME OF RED GUM. 

The Doyle-Scribner log rule has been used in calculating all volumes 
in this report. The trees have been scaled, where possible, down to a 
diameter of 10 inches in the tops, although on large trees the diameter 
to which logs can be cut in the top depends entirely on the clear length, 
as lai^e trees generally have a considerably greater diameter than this 
where the stems begin to branch. 
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The data for Table IV, which gives the contents of stapding trees 
in board feet, were obtained from the scaling of trees as cut into actual 
log lengths. In order to obtain comparable figures for the two locali- 
ties, however, logs were scaled, where the clear lengths would permit ■ 
it, down to 10 inches in the tope. The difference between the volumes 
of the trees in South Carolina and in Missouri is largely due to the 
greater clear length in the former locality. The table is baaed on the 
measurements of 849 trees in South Carolina and 801 trees in Missouri. 



Table 




of red gum treei. 


Diameter 


Volume. 


higb. 


Volume. 


breist- 
hfgb. 


Carol Ina 


Ml««uri. 


cfSSlSa 


HiHouri. 


IiKhn. 


Bd.fl. 


Bd.Jl. 


IruMl. 


Bd.Jl. 


Ba.fl. 


13 
















45 


Si 






15 


no 




S3 




1,145 


Ij 


^ 


'Z 


" 


\'Z 


\'m 


18 


2S0 






1,505 


J, 465 


19 


800 


2)5 


87 


1,620 


1,575 




350 


250 


38 




1,675 


11 










1,780 


22 


«0 


840 


40 


1 MO 


1,885 


23 


615 






2.055 


1,800 


21 


670 


465 


42 


2,165 


t,»5 


25 


626 


536 


43 


2,250 


2,010 


26 


6S5 


sto 


U 


-2,340 


2,056 






«K5 


ts 


2,425 


2,115 


28 




T60 




2,510 


2,165 


29 


875 


840 


47 


2,590 




30 


956 


900 


48 


2,670 


2,266 



The following table is constructed to show the amount and percent- 
age of sapwood of red gum in South Carolina and in Missouri, as 
indicated by linear measurements on a cross section at the stump. It 
gives, for successive breasthigh diameter classes, the diameter of the 
stump inside the bark, the width of the sapwood, and the percentage 
of the cross-section area that is sapwood. It will be seen that red 
gum in South Carolina contains a much larger percentage of sapwood 
than that in Missouri, This is accounted for by the faster rate of 
growth in the former locality. 
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Table V. — Sapwood 



GUM. 

in red ffum. 



•Ss- 


South C«rc.lln«. 


His»DTl. 1 


Dlame 


p* atKlump. 


PercertUge 
section area 


Diameter 
inside bark 


Sapwood 
at stump. 


'f^isi 








Bapwcwd. 








7ikA«. 


Jncte 


liuha. 


/^cmi. 


' Inth»r 


'iZZ,. 


Prr««t ! 








84 


16.4 


5.7 


60 


16 


16 










59 


i 


ao 


9 10.9 


35 
88 


18.5 


6.0 


5S 








85 


20.6 




S2 


21 


22 


1 13.5 


8& 


21.6 


6.4 


60 








85 


22,6 


6,5 


49 


2* 


24 


2 14.6 


M 


23.7 
24.7 


*;* 


« 








83 


25.8 




46 


26 


27 


B 15.9 


83 


26.8 




46 


Z 


28 


» 16.6 


82 




7,0 


44 


2» 


30 


4 16.9 


80 


t».» 


7,1 


42 








80 


. 31.0 






31 


82 


5 17.4 


78 




7:3 


40 


33 


33 


6 17.6 


77 


32.1 


7.4 


40 




M 






34.1 




39 


M 


as. 




76 








36 


36, 


6 13.3 


75 


36.1 


7.6 


38 


W 


37 


7 18.4 










S7 


3» 


7 18.6 


JS 


88.2 


7,7 


58 


W 


3» 


7 18.8 


72 


39.2 




36 


3> 


40 


7 18,9 


71 


40.2 


7,9 


36 


W 


41 


7 1».0 


70 


41.2 


7.9 


35 



^ince red gum does not occur in pure stands, but always grows 
mixed with a variety of other merchantable species, it has been 
impossible, in the absence of volume tables for these other species, to 
construct any yield tables showing the total yield in board feet per 
acre of the forest on hardwood bottomland. Sample plots and valu- 
ation surveys were taken, however, in mature virgin forest and in 
stands of various ages, in order to show the usual mixture of species 
in these forests and the stand per acre of red gum alone. The stand 
tables given for Missouri and South Carolina hardwood bottoms may 
be considered as typical of these two sections, and are based on a 
large number of valuation surveys and sample plots. They are not, 
however, of general application in their respective regions, as are the 
volume tables, since the mixture of species varies greatly over very 
small areas, and stand tables must be made for each locality where 
they are required. 

On the sample areas all treesTl inch and over were calipered at 44 feet 
from the ground, and the volume of trees over 13 inches in diameter 
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breasthigh was calculated from Table IV above. All sound trees were 
scaled, and a cull of 20 per cent was deducted for crooked, scrubby, 
or otherwise defective trees. The number of acres actually measured 
is given at the head of each table. It should be remembered that 
these acres were all carefully selected, so as to obtain average condi- 
tions in respect to both the size and the number of the trees. 

Tables VI and VII show the average stand for virgin forest on hard- 
wood bottomland in South Carolina and in Missouri. Table VIII 
gives the stand for some good second-growth forest in South Carolina. 
The percentage of red gum is here i-ather high. This forest is about 
80 years old. 

Table VI. — Virgin hard'i'ood boHomland, South Carolma. 

NUMBER OP TREES PER ACRE, 
[Average of 37 acres.] 





Red jcotlon-l White 
gum. 1 wood. Mh. 


^ m=:si:. M'p'^- 


E,m. 


Hack- 1 Other 
beiTS. 'species 


AJl||Pe- 


ladi^. 




,H 


2,09 

4.30 

2.80 
2.-iO 
1.53 

1.90 
2.07 
1.20 
.83 


.07 
.13 

.07 

.03 
,10 

.08 
.07 

.03 




2.71 
3.03 

1.20 
.10 








.23 
.83 

.20 

.13 


1.00 

S.03 
2.20 

.57 
.33 


... -, 










:»i ':« "*■ 

.33 ; .87 
.23 ' .33 

.07 ,16 




5 


i:ii:::::::: 


21 64 










g 


10 09 




2.M 
2.67 

2.« 

2. IS 
2.00 

1,27 
l.TO 
.93 

.80 
.48 

.90 
.30 

,1S 


1 

.27 




;; 


'■- 
















,03 


1 






.20. .67 

:E :i 

.33 .33 
.18 .07 

;^l '.m 










.07' .13 










.20 

.03 

.03 


.08 




n 





























2S 




1 













.03 




1 






















«.... 


.03 












.1- 




-03 












:S 


■■■."03- 




■^ 






,(« 






M 






23 
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Table VI. — virgin kardioiod Mtondand, South Carolina — Continued. ' 



bSS 


Red 


Cotlon 


White 


Red 
oak. 


mo^ 


M.ple. 


p,„ Hack- 1 Other 
'^™- , berry. Ispecles. 


Allspe- 


iHdiea. 


0.0J 


0.07 


0.03 


0.1T 
.10 




i 1 1 












"■^l 


16 




















.08 

.07 


0.07 
















.03 : 





































.08 


.03 


































.«. 












.03 
























Total 

PercsDt 


43. 9j 


::» 


19.82 


1.55 


5.21 


l^ 


119.46 


:z\^z 


10000 



3 INCHES AND OVER IN DIAMETER BREASTHIGH. 



„„ 


! n„ 


■S.11 


«.» 


1.7« 




2.» 


!.«. 


0.7S 


0.61 


10. w 


■'"""•••• 


1 ^"'"^ 


"" 


a).2s 


4.3ft 


3.«! 


5. 67 


3. Its 


1.88 


l.« 


lOO.IC 



Yield of red gum 13 inches and o 
cull, 4,050 board feet per atre. 



n diameter breasthigh, allowing 20 per cent 



Table VII. — Virgin hardfcood bottomland, Miigouri. 
NUMBER OF TREES PER ACRE. 



I ° 


:« 


" 


22 : 






28 1 


29 


1 






1 








13 1 


m 

1)3 
















16 ! 


85 
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o; 1 


7S 
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47 




I 
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Table VIL— Virgin hardivood bottomland, JtfMKoiiH— Continiied. 





reastbleb. 


Red 


White 

OHk. 


Black 


White 


Red 
maple- 


Elm. 


Black ; Shag- 1 Other 


AllEpe. 




Iiti-liei. 


0.i3 
.M 
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.n 
'I 
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0.3e 
.17 
.11 
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24 
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.01 


-^ 2\ oa' 
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■" 
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.01 


-■ 
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1 














! ■« 










i 


01 




i 


.01 










„ ■ "" 1 ■" 
































« 


01 






















Total 


Qt 8.M 


7.89 


a. 66 

S.OS 


S5.1T 
18. »6 


12.-8 


12.61 


9.M 


.<7 


25.79 


100.00 



TREES 13 INCHES AND OVER IN DIAMETER BKEASTHIGH. 



S.66 »,22 10.22 



Yield of red gum 13 inches and o 
euU, 5,575 board feet per acre. 



n diameter breaathigh, allowing 20 per cent 



Tablb VIII. — Second-growth hardwood fioltomtand, South Carolina. 

TREES PER ACRE. 
[Average ot 3 acre ».] 



.Red SI 
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Tablb VIII, — Second-growth hardwood boUonUimd, South Carolina — Continued. 



fiSffi. 


Red gum 
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JiuAei. 
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1 
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33 


S3 
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.33 ! 
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133.99 


38.66 1 118,33 


e,s8 


3«.fiT 
10.17 


.35 11.22 




Pec cent 





TREES 13 INCHES AND OVEK IN DIAMETER BREAaTHIOH. 




Til 82 33 66 ' 


B.«l 


°z 


0.66 












1 







Yield of red gum 13 inches and over in diameter breasthigh, allowing 20 per cent 
cull, 12,870 board feet per acre. 

Until the preparation of volume tables for ash, cottonwood, and the 
oaks on hardwood bottomland has been complet«d, it will be impos- 
sible to calculate the total yield and value. Nor is it possible to calcu- 
late the financial return obtainable under forest management, since 
the red gum forms but a small part of these forests and is never cut 
by itself. Consequently only tentative suggestions for a system of 
forest management for hardwood bottom forests can be made at the 
present time. 

FOBEST UANAOEMENT. 

Conservative management for the forests of the hardwood bot- 
tomlands of the South can not be outlined in detail until complete 
studies have been made of the trees composing these forests. Bed 
gum was studied first because of its compai-ative newness on the ; 
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market, and because its qualities as a timber tree are not generally 
understood. During the past winter similar studies of the other 
important swamp hardwoods, cottonwood, ash, and various oaks have 
been made. Upon these studies_it will be possible to base definite 
recommendations for the best silvicultui-al and business management 
of the southern hardwood swamp forests. In the present bulletin 
the niarket standing and certain silvicultural characteristics of three 
species of gum are discussed. A later bulletin will take up more fully 
the relation which red gum bears to the forest as a whole. 

The problem of the future employment of these hardwood bottom- 
lands, and of the utilization of the forests at present on tliem, is to-day 
one of the important problems in the South. For the most part they 
make excellent agricultural land when cleared, and where it is possible 
to drain or levee them so that the floods can be controlled or averted, 
they should be used for agriculture after logging. The South is at 
present developing so rapidly along agricultural and manufacturing 
lines that all the better class of farming land is needed for settlement. 

Forest management, to be successful, must be practiced on true 
forest lands. While there is much land now under forest which would 
make excellent farms, it is impossible to use it for this purpose at 
present, on account of lack of transportation facilities. Ultimately 
this land will be placed under cultivation. It may not be cleared after 
the present timber crop has been cut, and a second growth will doubt- 
less come up on much of it, but before the end of a second rotation 
the demand for such land will probably have increased to a point 
where it will no longer pay to hold it in forest. 

The southern hardwood lands are, therefore, divisible into three 
classes; the first embracing those forest lands which will be placed 
under cultivation as soon as cleared; the second, those lands which are 
good agricultural lands and will ultimately become farming lands, but 
which, because they are not so readily accessible, will not be cultivated 
for many years; and the third, the true forest type of hardwood 
bottoms. On these the soil is perhaps of equal, or of even better 
quality than the soil on the other classes, but the land can never be 
placed under cultivation because of the frequency or depth of floods 
and the impracticabilitj' of constructing dikes or levees and of ditching. 

The first class— the land which is of present agricultural value— lies 
chiefly in the Mississippi Valley. Here railroads and transportation 
facilities are excellent, the river floods are already under control, and 
the value of the land is rapidly increasing. Such land is now selling 
at from ?10 to $18 per acre, after the merchantable timber has been 
removed. Here future forest management is out of the question, 
but practically all the timber has now a very real commercial value, 
and it should be properly cut and sold. In the past, when the swamp 
hardwoods were of little importance, the trees were deadened and 
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burned, as the quickest and easiest method of clearing the land. This 
method is stiil employed to some extent, especially on young growth. 
At present, if such timber can not be sold, it will pay to hold the land 
a few years, until suitable stumpage prices can be obtained. There 
are few places where it has not already a considerable merchantable 
value. On this class of land everything that will make a stipk of 
timber should be cut, as the main object is to obtain the greatest 
possible yield at the first cutting, which will also be the final one; 
whatever timber is left standing will be destroyed in clearing the land 
for agriculture. 

On the second class of land— that which can not be used for agricul- 
ture for many years, but which will ultimately be valuable for this 
puipose — it is highly important that care should be used in cutting. 
Whatever timber is left will then have a chance to develop, and many 
of the smaller trees will become merchantable by the time land values 
have reached a limit where it will rib longer be profitable to keep the 
forest. Practical forest management, then, will consist in conserving 
the present young and unmercbantable growth, with very little regard 
to reproduction or seedlings. Such reproduction, while it is one of the 
most important things where continuous forest management is con- 
templated, is of little importance here, since the land will be used for 
farming before the seedlings can reach maturity. The object in this 
case is to obtain the greatest yield from the land in two cuttings, 
perhaps twenty years apart, after which it will no longer be kept in 
forest. , 

This object can best be accomplished by cutting conservatively at 
present, by using the utmost care to preserve and protect the younger 
trees, and by keeping tires off the land. Cutting to a rough diameter 
limit, without regai-d to leaving seed trees, is the most satisfactory 
method. Owing to the number of species in the forest, the diameter 
to which the trees are now cut varies considerably. With the excep- 
tion of ash it hardly pays to take out logs less than 10 inches in diame- 
ter at the small end, or 13 inches in diameter breasthigh. Trees under 
12 inches breasthigh are seldom taken. The limit should be made 18 
inches diameter breasthigh for all species except ash, which can safely 
be cut to 12 inches. In the absence of detailed measurements of growth 
for all species, these diameter limits for cutting are as small as can 
be advised. 

In .cutting, all possible carp should be taken to save the younger 
trees, and waste should be avoided by utilizing as much of the ti-ee 
as is possible. Ash should not be used for ties on the rafts. The 
unmerchantable species — sycamore, mulberry, etc. — should be used 
for logging-milroad ties, and also for skids and rollways. 

On tie third class of hardwood bottomlands — those on which agri- 
cultural development is precluded because of the danger from fioods 
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and the impossibility of controlling the rivers— forest management is 
particularly advisable. Here, on account of the extremely rich soil, 
the growth of all the species is remarkably rapid; and danger irom 
fire, the greatest enemy to forest management, is slight. 

The object of forest management on this class of hardwood lands is 
to obtain the greatest possible continued revenue from the forest. 
To assure this, the land must be kept continuously in forest growth of 
the best possible species, and be logged over at proper, recurring inter- 
vals, so as to provide a steadj' source of supply for the mill. 

In these forests many of the species are now of commercial value: 
others must wait to be marketable. The proportion of valuable spe- 
cies also varies with the locality. 

All the species seed abundantly, and the seedlings will bear consider- 
able shade during early life, though they will not grow under the cover 
of canebrake and underbrush. During the spring months floods fre- 
quently submerge the whole swamp. Another serious drawback to 
reproduction is the i-anging of hogs and goats in the forest. While 
cattle are frequently allowed to graze In the woods, they do compam- 
tively little hai-m to the young growth and none whatever to the seeds, 
hut hogs eat the mast and seeds of every species, particularly- of the 
oaks, root up the seedlings, compact the soil, and leave very few seed 
to germinate. Goats, by stripping off the leaves and eating the 
leaders, destroy what few seedlings manage to come up. Both should 
be excluded during those periods when reproduction is desired. 

In logging these forests, cutting is seldom clean enough to allow 
much reproduction. So far as making provision for reproduction is 
concerned, it is better to do this by leaving an occasional seed tree of 
the species desired in the second growth than to adopt a fixed di^jn- 
eter limit. Anything that will reduce the canebrake will also be of 
great benefit in obtaining reproduction. Small trees should not be 
cut, and in logging, everj- effort should be made to save them. What- 
ever young growth is left on the ground after cutting will form the 
basis of the next crop of timber, and the seedlings which start at this 
time form the nucleus of future crops. Waste in lumbering should 
be avoided, and the stumps should be cut as low as practicable. 

Working plans promise to be particularly successful on hardwood 
bottotnland, for the species there are nearly all of rapid growth, and 
protection from fire is fairly simple. Careful management is strongly 
advisable, as much of the land when cut over promises to produce 
worthless woods unless care is taken to leave seed trees and to favor 
the young growth of desirable species. With proper forest manage- 
ment the land is capable of yielding pennanently high returns. 
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THE HECHASICAL FBOPEBTIES OP BED OUH WOOD. 

By W. Kenurick Hatt, Ph. D., 

Ci'it Engineer, Bwmu of Forestry. 

The tests which form the basis of this discussion were made at the 
timber- testing station of the Bureau of Forestry, at Puidue Univei-sity, 
Lafayette, Ind. 

STBENOTH OF TLED OTJVL JOISTS. 

Owing to the increasing value of the clear, wide lumber, which can 
be cut from red gum logs, this is, in the main, too expensive a wood 
for structural uses wherever a supply of pine, fir, or hemlock is avail- 
able. Nevertheless, red gum is locally used for such building mate- 
rial as joists, sills, and common frames. The material is usually cut 
from the heart of the tree, which, on account of shakes and defects, is 
not suitable for othei' purposes. The supply of red gum timber for 
such use is so limited that the species is hardly available for general 
engineering construction. A few joists, sixteen in number, and beams 
of red gum have, however, been tested. The results are shown in 
Table IX, to which have been added for comparison the figui-es 
derived from tests of loblolly pine, published in Circular 32 of the 
Bureau of Forestry, and the results of tests on smaller and more per- 
fect sticks of red gum described later in this bulletin. 

■vaIaTTE of bj:d qith fob cahbiaoe stock. 

The large existing supply of red gum and the great percentage of 
clear wood that is obtained from the logs suggested an investigation 
to determine if the wood could be steamed and bent into such forms 
as buggy shafts, and to determine the relative strength of the poorer 
grades of carriage -stock hickory and specially selected, clear, kiln-dried 
pieces of red gum. The results of these tesb^ made it apparent that 
red gum could be bent into shape without difficulty, that it would take 
a fine finish, and, when properly selected, would hold its shape after 
being bent. It was soon evident, however, that the specially selected 
samples of red gum were inferior in strengtli to even the poorer grades 
of wood such as hickory, used for carriage stock, and that its use 



by Google 




i:;:-:; 

:MMM:;;:;l;i; i ;i 

nlmnNNNM mj i j 

ttittt.ttttt^tt%.% ; 1.^ ^ ?. 
■;;;;:;:::;;:: 




il 



i U i It 

D.D.t.zeabvCiOOglC 



42 THE RED GUM. 

should be confined to those parts of vehicles that do not have to stand 
heavy loads and shocks. The modulus of rupture of the poorer grades 
of carri^e-stock hickory, used under such names as XXX and XX, 
are respectively 23,469 and 20,693 pounds per square inch, determined 
on 8 test pieces, each li inches in cross section, kiln-dried to about 8 
per cent moisture. The clear red gum sticks were 2 by 2 inches in 
cross section, were kiln-dried to 13.5 per cent of moisture, and exhib 
ited a modulus of rupture of 10,750 pounds per square inch. If this 
value is adjusted to represent the strength of red gum at 8 per cent 
moisture, it becomes 15,265 pounds per square inch. 

The strength of hickory and red gum varies in almost direct proper 
tion to their respective dry weights or specific gmvities. 

Because of the ease with which red gum can be bent, and the fact 
that when properly dried it will bold its shape, it seems that the wood 
should have an extensive use for such products as bent panels and 
buggy beds. 



In addition to performing the tests described above to determine 
the availability of red gum for structural use, a fairly comprehensive 
series of tests, as yet incomplete, has been made to determine in gen- 
eral the mechanical properties of the wood in comparison with that of 
other species. The relative strength of the sapwood and heartwood 
at different positions in the trunk, and of wood from differant locali- 
ties, as well as the relation between the strength when green and when 
drj', and that between the strength of the heartwood of young and of 
mature trees has been investigated. 

Since the great majority of tests that have been made up to the pres- 
ent time, both in the United States and in Europe, to detennine the 
mechanical properties of various species of timber, have been made 
on pieces 4 by 4 inches in cross section, this size was selected for the 
general tests. Thus results were secured which may be compared 
directly with the figures obtained by similar teste elsewhere. 

Specimens were tested from two localities — (1) from the Tennessee 
River bottoms at Hollywood, Ala., about 60 miles south and west of 
Chattanooga, and (2) from the bottomlands near Risco, in New Mad- 
rid County, Mo, A number of bolts from the Santee Kiver bottoms, 
in South Carolina, were not received in time for the inclusion of the 
results in the present bulletin. 

At Hollywood, Ala., live mature and five immature trees of an 

average qualitj- were cut, and. three logs 16 feet long were taken 

from each trunk. Planks 4f inches thick were sawed at the mill 

directly lengthwise the trunk, so as to include the center of the heart of 
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the tree, as shown in figure 1. 'these planks were shipped to the testing 
station at Lafayette, Ind,, and test pieces were sawed from them 
and dressed down at the mill to 4 by 4 inches in cross section. Cull 
materia], with large checks, excessively crooked grain, knots over 
three-fourths inch diameter, and 
rot and shakes, was rejected and 
not tested. Material from one 
side of the heart was tested while 
green. That from the other side 
was in part kiln dried and in 
part air dried. The strength of 
the green sticks is given in this 
bulletin. It was found quite 
impracticable to kiln-dry the 
heartwood in the form of these 4 
by 4 sticks. The sapwood, how- 
ever, was successfully dried. 
Pieces of heartwood 2 by 2 inches 

in crOS.S section for the carriage- Fm.l.— Method ottaWngttelpi«*a (ram red gum 

stock tests were very successfully """' " Hoiiyn-ood, Aia. 

handled in the dry kiln. Although kept in an open pile outdoors 
from the first of December, 1903, to the first of April, 1905, the 4 
by 4 inch pieces were not, at the end of this time, sufficiently dry for 
the air-dry tests. 

Table X.~Dala desenpthe of the, lesled red gttm Ireeifmin Alaliama. 

LocALiT v.— Jackson County, Ala. 

Elevation.— 10 to flO teet al«ve the Tennessee River. 

Drainage.— Poor. Pools of water Btaod on the flat bottom land tlitee montha of the year. 

Soil.— Blaek organic noil, 3 lu 6 Inchea deep, used princlpall/ tor growing norn. 

Forest,- Vligin red, black, and tupelo gums; white, red, overcup, and cow oaks; white ash, red 
maple, hickories, eottonwood, and yellow poplar. Red f-um forms about SO per cent of the mer- 
chantable trees. 
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From Risoo, Mo., holta were obtained according to the method 
generally followed in collecting wpecimena fi-om the forest. Each bolt 
consisted of a 6-foot section of the trunk, taken far enough above the 
ground to avoid shakes and rot. The direction of the meridian was 
marked, and the bolts were shipped to the testing station at Lafay- 
ette, Ind., where test pieces were cut out of them, aa shown in figure 2, 
Ten mature and Ki immature trees were cut. In addition, the eBtice 
stem of one 3'oung tree was cut to fiirni.sh the tests reported in Table 
XV. The trees from llisco. Mo., iire probably better than the aver^;e 
to be found in such situations. 
A description of them is given 
in Table XH. 

The strength of the iroed 
was tested in cross bending, 
that is, as a beam; in compres- 
sion pai-allel to the liber, that 
is, as a post; and in compres- 
sion at right angles to the 
filler, that is, against such 
pressure as a steel rail exerts 
on a railroad tie. The shear- 
ing .strength along the fiber 
was also determined. In all 
■d gmii ca-ses the moisture in the wood 
at the time of test was deter- 
mined by drying out a disk at a temperature of 100^ 0. 

A reference to the detailed meaning of the various terms, and of the 
methods used in testing the wood and computing the results, will be 
found in Bulletin No. 8, Timber Physics, Part II, Division of Forestry. 
It is sufficient now to say that the elastic limit and modulus of rupture 
are factors which determine the strength of the wood when used as a 
beam. The modulus of elasticity determines the stiffness of the mate- 
rial when Used as a beam. The crushing strength of the wood parallel 
to the fiber shows the strength of the wood when used as a short post. 
The results of the tests on green timber from Hollywood, Ala., and 
from Kisco, Mo., are shown in Table XI. 
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TaKiE XI. — CompoToiiiie strength of 4 f>U 4 iiii-h green red gtun from AUthan'a and 
Mmotiri. 
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The tests from the Ilollywuotl trees. Table XI, include all pieces 
from the three logs in the stem of each tree. The raodnluH of rupture 
under cross bending of the test pieces, excluding culls, taken from the 
three positions is, on the average, 6,380 for the butt log, 6,150 for the 
middle log, and 6,080 for the top log. 

Separating the results of the tests fi-om the Kisco trees, Table XI, 
so as to compare the strength of the wood fi-om the old trees and the 
young trees, we have the following atatoment: 



Table XII.— Omjwiral 
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The comparative strength of the sapwood and the heartwood is 
shown by Table XIV. In the case of the Risco aticks the heart 
pieces contained 85 per cent or more of heartwood, aod the sap con- 
tained 85 per cent or more of sapwood. In the case of the Hollywood 
sticks these percentages were 85 and 70, respectively. 
Table XI V.— Comporoiioe slTengthof 4 by 4 inch green red gum hfartinood and mpwood. 
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The results of 103 tests of the strength in compression at right angles 
to the fiber show the following results: 

Green wood from Risco, Mo. : square Inch. 

Average strength 639 

Maximum strength 940 

Minimum strength - 480 

The results of 95 tests of the shearing strength along the fiber in the 
direction of the radius show the following results: 

Green wood from Risco, Mo, : squnr^nch. 

Aven^ radial shearing strength 686 

Maximum radial shearing strength 986 

Minimum radial shearing strength 501' 

The results of 97 tests to determine the shearing strength along the 
fiber tangential to the annual rings show the following results: 

Green wood from Eisco, Mo. : wjiiare Inch. 

Average tangential shearing strength 810 

Maximnm tangential shearing strength - .- 1,008 

Minimum tangential shearing strength ., 515 



) by Google 



WEIGHT OF WOOD. 



49 



The results of 66 tests in cross bending and compression to show the 
difference in strength at different heights in the stem of a tree are pre- 
sented in Table XV. These test pieces were 2 by 3 inches in cross sec- 
tion and were taken from the young sap tree referred to on page 44. 

T&BLB XV. — Comparalive strength ofSbyS inch clear, ffreen sap pieces 
cat from variom parU of a young red gwn tree. 
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A summary of the strength of the green wood as disclosed by the 
tests quoted above will be us follows: 

Crews-bending, 233 teste: 

Modulus of rupture, 6,204 poutiila per square inch. 

Fiber etreee at elastic limit, 3,920 pounds per square inch. 

Modulus of elaaticity, 1,208,000 pounds per square inch. 
Compreesiott parallel to liber, 247 tests: 

Crushing strength, 2,731 pounds per square inch. 
Compres^on perpendicular to fiber, 103 tests;" 

Crushing strength at elastic limit, 639 pounds per square inch. 
Shearing strength: 1 

In radial direction. 95 tests, 686 pounds per square inch. 

In tangential direction, 97 tests, 810 pounds per square inch. 

WEIGHT OF BED OTrH WOOD. 

The average specific gravity of drj' red gum, as determined for the 
pieces whose strength is given in Table XI, is 0,440, equivalent to 
27.5 pounds per cubic foot. The volume entering into the calcula- 
tions, however, is the exact volume of the green wood at the time of 
the test. Thus the shrinkage is not taken into account. The actual 

"Compression perpendicular to the grain and shearing tests on wood from Risco, 
Ho., only. 
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weight of the dry wood is about 10 per cent greater than the values 
quoted, or 30.2 pounds per cubic foot. Red gum containing 15 per 
cent of moisture weighs about 32.4 pounds per cubic foot, and this 
figuie may be taken as the weight of the wood when thoroughly air 
dried. This figure must not be confused with the "dry weight" of 
the lumber as fixed by the various lumber associations, since that 
applies to material which is only partially dry. The weight of green 
wood from Hollywood, Ala., is, on an average, 49.2 pounds per cubic 
foot, with a maximum of (>6 pounds per cubic foot, and a minimum 
of 38.8 pounds per cubic foot. 

BESISTANCE TO ABKA.SION. 

The resistance of red gum to an abrasive action on the end of the 
fiber was determined by pressing blocks of the wood again^^t a revolv- 
ing disk covei"ed with a form of sandpaper known as Garnet paper. 
The amount worn from the end of the block was taken to be a measure 
of the haMness of the wood in this respect. The proper abrasive, 
speed of disk, piessure, etc., were found after considerable pre- 
liminary experimentation. The hardness of red gum across the ends 
of the fibers, as thus determined, is between that of j-ellow poplar and 
sugar maple. Taking the hardness of red gum as unitj', yellow 
poplar may bo graded as 0.5 and sugar maple as 1.7. These results 
are only incidental to a general investigation of this subject through 
abrasive tests. 

THE STRTTCTtTBE OF RED OUH WOOD. 

In its external appearance red gum wood presents a fine-grained, 
smooth, close texture. The surface indication is of a stmight grain, 
but when the wood is broken, the lines of fracture generally run in 
unexpected ways, and not with the apparent direction of the growth. 
It is a fairly tough wood, and when tested in cross-breaking does not 
break short or brashy, but with a fair degree of splintering. Not- 
withstanding this, it has little resilience, whereas wood like hickory is 
both tough and resilient. The wood near the butt of the tree often 
contains bundles of fibers of varied and reversed obliquity of direction 
of growth. When broken under torsion — that is, under a twisting 
action — this structure produces an almost conchoidal fracture. The 
actual internal twist of the fibers is also evident in the wavy or folded 
appearance of the split surface of the wood. Ordinarily, however, the 
wood does not present this oblique, twisted grain in so marked a 
degree. Figure 3 shows the character of fracture of red gum in 
contrast with that of hickory. 
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It is doubtless this unevenncss in the direction of the grain that 
renders so much of the wood difficult to dry without twisting, when 
not held under pressure. 

Very much of the heartwood presents characteristic banded mark- 
ings of pleasing varied light-red and chocolate colors. 

The following account of the microscopic structure of red gum 
wood is contributed by Mr. H. D. Tiemann, engineer of teste of the 
timber-testing station of the Bureau 

, „ ,,,,,,, T> . "ED GUM HfCKOfiV 

of lorestry at the laJe torest 
School; 

Red gum belong.s to the hetero- 
geneous group of woods. It iw of 
the diffuse porous type; that U to 
say, the pores (which can be seen 
by the unaided eye in the cross sec- 
tion) are quite uniform and regu- 
larly distributed, there being little 
or no perceptible difference in thi.s 
respect between the early and the 
\&te wood of each year's growth. 
For this reason the annual rings are 
not distinctly marked, as they are, 
for example, in the chestnut, which 
is a wood of the other type, having 
the pores of the early wood very 
much larger and more numerous 
than those of the late wood. More- 
over, the wood tibers of red gum ' 
show very little difference between 
the early and late wood. The medullary i-ays are comparatively fine 
and numerous, and are fairly uniform in size. The reddish-brown 
coloring matter appears chiefly in small particles in the medullary 
rays, but all the tissues are stained. (Jum occurs in the rajs and in 
the vessels or pores. 

The wood is made up chiefly of three different kinds of elements: 
(1) Wood fiber, (2) the vessels or ducts which form the pores, (3) the 
medullary rays. 

The fibers and ducts are arranged vertically, like hollow columns 
tightly cemented together, and the medullary ray-s interlace them at 
rightangles, being radially horizontal. These rays necessarily separate 
the columns where they intersperse them, but the latter are reunited 
above and below the interstices where the rays pass through. 
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The diflferent elements are shown in the figures, which were made 
frona careful microscopic examinations of a piece of red gum heart- 
wood. The dimensions were accumtely traced, and are indicated by a 
scale. Figure 4 represents a cross section highly magnified, showiog 
the fibers (F) and the ducts (D) between the two medullary rays 
(M). Fignre 7 shows a cross section of one of these rays, and alao 
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FiQ. 4— <:tci^ section of ted gum wcxxt, showing ttie slnietuie. F, wcxxl flber^ D, dure or vessel 
(trachea); M, mciliillary ray cells. 

the manner in which the eolumne separate in order to allow the ray to 
pass through — in this case a fiber on the right and a duct on the left. 
Figure C illustrates the three principal elements in their relative sizes 
and proportions, and figure 5, portions of these elements highly 
magnified. 

THE WOOD FIBERS. 

The wood fibers are haii-like cells with sharp, tapering ends and very 
thick walls. They form the chief body of the wood structure. Their 
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size and appearance are shown in the drawings, in which they are 
designated throughout by F, In length the fibers vary from 1.4 mm. 
to 2.4 mm.," and are about one-fiftieth as wide, or from O.Ci to 
0.04 mm. Nine-tenths of the cross section is occupied by the solid, 
thickened wall. The wall is 
pierced by numerous minute 
slit-like holes or " pits." 

THE DUCTS OR VESSELS. 

The ducts or vessels, which 
are technically known as tra- 
chea, are hollow, tube-like 
cells, very much lai^er in 
diameter than the filers, but 
not so long, and with very 
thin walls. Tbey form the 
"pores" of the wood, which 
conduct liquids readily and 
cause the wood to absorb 
water rapidly. They are 
spliced together end to end 
and open into one another 
through a remarkably regular -n 

grating of parallel slots shown 
in D, figures 6 and 7. 

The walls, which are com- '"'"■.^Z^'^^lL""?"'.' 
pamtively very thin (0.003 
mm.), are pierced by numer- 

^ , , , , , lint [JiulBrt seen mini; HBUMUi e8c;u eiumeuu 

ous nne, tance-shuped holes or 

pits, and sometimes by large bordered pit*! {see D, figs, 5 and 7), 
The ends often terminate in a long, finger-like extension, giving them 
a curious appearance. This extension resembles the fibers somewhat, 
but has spiral maikings. 

The ducts vary in length from about 1 to 1.75 mm,, and are about 
one-fifteenth as wide, or from 0.07 to 0.13 mm. The pores occupy 
about one-third of the total cross-sectional area of the wood. 




THE MEDULLARY RAYS. 

The medullary rays are composed of very short, thin-walled cells 
with blunt ends, their interiors communicating through minute pits in 
the walls. In the live wood these cells contain living pi'otopiasm and 

"1 mm. (millimeter) 'm about one tweiity-flfth of an inth. 
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various organic substances and pigment*). Figure 6, M, shows a 
group of these medullary ray cells, and tigure 5, M, some of the cells 
highly magnified. In diameter they are about the same as the wood 
fibers, but many of them are not more than twice as long as they are 
wide. Some have flat, others oblique ends. 



M 



Q. 6.— Comparalive bIbcs of th 


woodelementaofred 


gam. F, wood fiber: D, duct 


r Tcssel (trncbes); U, 


mWlullary ™r ce""- 






The medullary rays are usually composed of two horizontal rows, 
and from 10 to 40, averaging about 20, vertical rows of these cells. 
Figure 7 is a cross section of one ray. The rays are about 0.03 mm. 
thick and from 0.2 to 0.7 mm. high. They are very numerous and 
quite evenly distributed. In the specimen examined there were from 
7 to 10 lays per millimeter of the cross section of the wood. 
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